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SYNTHETIC SUBSTITUTES IN AGRICULTURAL MAEKHTS l/

bh bic products and raw materials are rep] a ring some agricultural raw materd

I both foe .. nonfood markets. This is not new and can be expected to continue

to changing technology, consumer preferences, tastes, and incomes. As consumer ...

i . . Lo . ... si . ; in pre jet pi . ; an L ~'o_ . .. may als c :'..

I:: c , the x .
' erui.lt in i ... Lon ~f zy .

::-::•:' for agricult

pre 2i ... ;erj . . In this ii'tide, : n rkets, are be il] ;e bhe

a: :.'- :•:' nthetic = stit^ be i : ;ricultural pre Luc J

rsv matorI<

In teehi:ix:M terms, thetic if s product or compound produced by artificial
means rather ,.._ x occurring in natural form. Thus, a synthetic ian oe lerived ircm
either agricultural or nonagricultural rax materials. However , in this article, we
are p • rily cc : rre [ with synthetics from nonagricultural rav materials versus
agricultural cor-miodities regardless of the amount of processing. Products that may
be synthesized from agricultural materials are net considered synthetic for the purpo
o- this article. For example, ethylene glycol (antifreeze) is a synthetic lerived frc

nonagricultural sources, whereas fatty aciis ani rayon are derived from agricultural
raw materials.

vnthetic Substitutes en Agricultural Markets

Synthetic substitutes affect markets for agricultural products in several ways.

Ins most evident effect is to slow7 the consumption of competing agricultural product: .

This leads tc an alteration in me.rket shares ana the market value cf agricultural
products relative to 1 ties. Trie second and most relevant effect is tne impact
synthetic substitutes have zr. the market value of agricultural products. Alsc these
changes may alter the di

.

: tribution patterns of income flews that traditionally ace."".:

to specific commodity groups and agree -

.:.ituvai marketing firms. This article explores
market growth rates and market shares using 6 agricultural markets as examples. The
measurement of the impact 01" synthetics on the market value of agricultu] _ products
is an objective of a research project underway in the Department.

Growth Rates, Market Shares, and Prices of Agricultural and Syxthexic Materials in
Selected Markets

Agricultural products compete with synthetic substiti .s. For
this reason, only a few end-use markets are use! to illustrate di:h

growth rates, changes occ cring in market shares, the 1 ;ic

Growth rates and changing market shares indicate tl

of the impact of synthetj xse of agrie. L
] The pr:

here, reflect only one aspect of the competitive rem exist: . gri-
cultural and synthetic products and raw materials. Diffe
istics and functional performance in id- market ad

synthetic c- : icultural materials . However, . t I :

analv^ed in this articl .

1/ By Ray S. Corkern, '
' tiltural 1st,

Research Service, USDA.
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Fiber markets 2
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Fibers are usually classed as cellulosic and none asic. 3/

Therefore, this classification is used here as a bads for presenting the impact of

synthetic (noncellulosic) fibers on the market for fibers derived from agricultural

sources

.

Domestic utilization of all fibers has increased at an annual rate of 3 percer.-

since 19^9 (table 12). The use of synthetic fibers has incree. an annual rate of

19 percent compared with less than 1 percent for the agricultural filers. The m gnitude

of these growth rates suggests an increase in the per ca_/l option of noncellulc

fibers and a decrease in per capita consumption of cellulosic fibers.

Table 12. --Fiber market: Annual growth rate in consumption, markex share,

and prices of cellulosic and noncellulosic fibers

Type of fiber
Growth :

rate :

(1949-65) :

Market share [ Price per poun ".

19^9 : 1953 — -"- 7

All fibers

Percent

2.8

.k

19.0

Percent

100.0

97-2

2.3

Percent

100.0

67.2

32.8

Cents

1/32.3

2/92.0

Cents

-.

2/53. k

l/ Average price per pound of cotton lint.

2/ An unweighted average annual price of selected nylon, acrylic and polyester
fiber and tow converted to a cotton equivalent price by usi facte:

1.7^-. Prices on noncellulosic fibers were not reported prior to 195 5-

The market shares of cellulosic and noncellulosic fibers u - - ;rvt a dr
change during 19^9-65. Cellulosic' s share of the market fell frc sreent
to 67 percent in 19&5, whereas noncellulosic ' s si I perc ..

Synthetic fibers have increased in mi rkei are, alth heir c

exceeded the price of cotton fiber durin 1953-65.
fibers has declined in recent years while coti: Ices rei

g/ Data for this market compiled from: L

and Related Data, 1925-1962 , S. B. Uo. 329, Ec
I tatistics and Re L Data, U1CJ

Research Service, USDA, 19^5

•

3/ Cellulosic fibers include cotton, wool, and r; ..

cellulosic fiber but is so classified
from cellulosic i'IIh <c

Noncellulosic fibers iriclv.de ny] . ter, glass,
comparison purposes, all fibers were c ed iivu

of conversion factors, see reference cited in foe I

. 1 ,

.

•"

SO:
.-

V '
.

'

,

i\

:

.
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:\..m}i and teU-rront i.arkot 4/: The soar industry has traditionally been a large
consumer of animal fats ind ;etable oils. Technological changes Ln

consumer and industrial demand for . rid rter nts .. - ilted in ;

th ;.' fats and oils and an incn ase in the use of synthetic raw materials (table
13). The growth rate of 1 iteriulu lie . p :: b i

incre 1
.- percent anr.ua'll\ during lk - >. Tlie growth .•• = for agricull

materials declined 6 percent annually while Vne use o: ci . . 17
pc 'iit. A. 1 a coj ;equenee, agriculture's share of the : ter ! ;cline

from V'-> percent in 19^-5 to 19 : ;nt in ]
.

Table 13.--Soap and detergent market: Annual growth rate, market share, and
prices of agricultural and ncnagricultural materials used 1..

production of soaps and detergents

Type of material
Proven

rate
(1945-65)

Market share Price per

1945 : 1965 19S2 : _ '-.''- 7

All materials . .

Agricultural . . .

Nonagricultural

Percent

3.4

-5-9

17.0

Percent

LOCO

96.3

3-7

Percent

100.0

19.3

;ents . e it

:

1/5-0 1/9.1

1/ Weighted average price of animal fats and vegetable oils used in the soap
industry.

2/ Average price of dodecylbenzene. Prices not reported prior to 1952.

Tiie growth rate and market share figures shown in table 13 should bo viewed as
approximations because of the difficulty in converting det« Lata into a
comparable agricultural raw materials base. A ratic _'

amount of agricultural raw materials used in soaps was used to conver
into equivalent amounts of agricultural materials. This converse
a 1 to 1 substitution ratio between agricultural ic i ;d in
soap and detergent production and that production eqi

Since 1952, the price of dodecylbenzene,
trended downward, wh ice of agricultur '

.

The declining price of I • e is only one factor affecto
agricultural raw materii I by synthetics,
formulation, wetting prop rU . character:
synthetic raw materials also im\ ' :ultural

h/ Data for this mar If : Agric i t

Fat) and Oils SI ' ics,-"""•vr* :•" - -
• - - —

—

-*- • —-.—.
*

.

o , Economic
USDA, 19S&j V.'iiol- . IVice 1
Depa.rtii.ent of labor, a of C
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Ethyl alcohol market 5/: Ethyl alcohol is produced from agriculture^ raw materials
containing carbohydrates and from ethylene gas, a synthetic Lai. Available ethyl
alcohol production statistics are divided into two classes, natural and synthetic.
These data were converted into agricultural raw material equivalents ~cy assuming that
1,000 gallons of ethyl alcohol could be obtained from 372 bushels of corn s ;

of barley malt. This procedure probably under tes the amount of raw materials used
since various agricultural and synthetic raw materials yield differing ^thyl
alcohol.

The use of all raw materials for ethyl alcohol production increased at an annual
rate of 4 percent during 1946-65. Synthetic raw materials increased 8 percent and
agricultural raw materials declined at an annual rate of 6 percent (table 1-). As a
result, agriculture's share of this raw material market declined from 6l percent in
19^6 to 16 percent in 19&5-

Table 14. --Ethyl alcohol market: Annual growth rate, market share, and prices
of agricultural and nonagricultural materials used in production

of ethyl alcohol

Type of material
Growth
rate

(1946-65)

;
Market share Price jM

: 19^£ ] "'C
r '—.'"-

' 1965

: Percent

4.0

-6.2

: 3.4

Percent

100.0

61.3

33.

7

7 urcent

100.

.

83.6

Dents

•

5-0

Teres

Nonagricultural 2/ ... 1.
_ £

l/ Barley and corn.

2/ Ethylene gas.

Corn and "barley pric s dec
tined about 5 cents per pound. ...

j Dhol pre iction.
is only one raw material cc , :oh - . or

lene gas must be evaluated in total
r raw m Is are . .

5/ Data for this mark spiled
mission, ; anual repor

Tobocco Summary statistics . U.S.
•s 1945-65.

.
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Sweetener market 6/: Saccharin and cycla'mates compete with cane and beet sugar
in food? and beverages. For comparison of growth rates, market shares, and prices,
saccharin and cyclamates are converted to sugar sweetness equivalents. 7/

The consumption of cane and beet sugar, on a refined oasis, increased 1.6 percent
annually during / i-65, about in line with the increase in population. The con-
sumption of saccharin and cyclamates, starting from a much smaller base, increased 9

:ent annually (table 15)- Cane and beet sugar-' s share of the market declined from
96 percent in 195° to 9'+ percent in 1965.

Table 15. --Sweetener market: Annual growth rate of consumption, market
share, and prices of agricultural and nonagricultural sweeteners

Type of sweetener
Grov/th

rate
(1953-65)

Market sh are Price per pound

: 195 ;3 1965 : 195c 19c5

Percent Percent Percent Cents Cents

1.9 100.0 100.0

1.6 96.3 93.8 6-3 6.9

Nonagricultural 2/ ... 9-3 3-7 6.2 3/7-1 3/1-0

1/ Includes only cane and beet sugar.

2/ Includes saccharin and cyclamates. Saccharin and cyclamates were converted to
sugar equivalents by using a 300 to 1 and 30 to 1 ratirrespectively.

3/ Weighted average price of saccharin and cyclamates converted to a sugar
equivalent .

' *

The price of synthetics trended downward during 195S-65, cue mostly to a s]

decline in cyclamate prices. Cyclamate prices, in terms of sugar sweetness eqiii"

dropped from 9 to 3 cents per pound while saccharin Lned nes c f- cent
j

The average price of cane and beet sugar was h percent higher in 19&5
remained higher than synthetic sweetener prices during the period.

6/ Data for this market compiled from: Agricul tu:-

Reports , Agricultural Stabilisation and C Lon Service, i.

Ballinger, Roy A., Non-Cal oric Sweeteners: The lv ' y__:

AEr! No. 113, Economic Research Service, . ipo]'; . . . P -. : r -..

!' "Pot—Trends and V: \-r\- ^ s, Economic Research Servic* . . . . - .

7/ For an explanation of the c ' atio u .• . . : Balli-
Non-Caloric Sweet <

: Ltd ' Iixha
Research Service, USDA, p. k, 1967.
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Oilseed protein feed market 8/: Urea is an organic chemical which : a

substituted for high protein agricultural materials--especially the oilsee .. als--
used in .feeds prepared for ruminant animals. In this analysis, a comparison is made
between oilseed protein meals fed to beef cattle, dairy cattle, sheep,
in feeds. The total use of oilseed meals and urea in feeds las increased 6 peri-.",
annually since 1955 (table l6). Individually, oilseed meals increased 6 percent
urea 10 percent. The market share of oilseed meals declined from jl percent to

percent from 1955 "to 1964.

Table l6. --Oilseed protein feed market: Annual growth rate in consumption,
market share, and price of oilseed meal and urea

Type of feed
: Growth :

rate :

(1955-64) :

Market share l/ Pt»j r»o "DST" pound 1/

1955 : 1964 : 1955 :

Percent

6.3

5-8

10.4

Percent

100.0

91.3

8.7

Percent 14.

2.6

3/1.0

Cents

All feeds 100.0

87.8

12.2UVea 2/ :

3-6

3/1.0

1/ Year beginning in October for oilseed meal, calendar year for urea.
2/ Converted to a 44-percent soybean1

' meal equivalent.

3/ A factor of 5-36 was used to convert urea prices into equivalent _ . in
soybean meal. This factor does not allow for the carbohyd ::

meal or the carbohydrate that would be required in grain- . : res.

The urea price is lower than oilseed meal prices or. an equivalenl sis.
However, there is a technical limitation on the aj

mixed feeds, and urea is used only in ruminant feeds. These in. .. '.

of urea appear to limit the impact it will have on the market for oilseed meals in
feeds.

Glycerin market 9/: Natural glycerin is f \ duet of anima]
Lis used in soap manufacturing, fat-split ;

faoturing. Since natural glycerin is not produc
is made to convert natural and synthetic glyc
raw materials. A direct comparison is made bei

3 'oduction to indicate the impact of synthetic . .. .

Total glycerin production incr
13 percent, and natural declined' 1. 5 percent d

L-e of natural glycerin declined from 90 perc
to a reduction in the use of animal fats and vc

L "O 1

~TH
0/ Data for this market compiled from:

.

•ation , Economic Research Service. U! .

U.S. Tariff Commission, annual reports I95S-65.
9/ Data for this market compiled from:
ithetic Organic Chemicals, U.S. Tariff Commissi . mual
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-Glycerin market : Annual growth rate in production, market share,

and prices of natural and synthetic glycerin

Type of glycerin
: Growth

; Market share ' Price per pound l/

: 1911.5 : 19c5 : 1953 : - > .

I ercent

3-1

-1-5

1 3 .— _y * —

Percent

100.0

89.7

1C.3

Perce::-, Cents

27.4

29-7

"'

.

All glycerin 1C i.O

te.8

57-2 18.5

1/ Converted to an oO percent soaplye
reported prior to 1953

•

-i_ce vj-i ;yr.oneoic glycerin nox

Prices of both natural and synthetic glycerin declined during 1953-65. However,
prices cf synthetic glycerin regained slightly above natural glycerin during the entir
period, and the margin between the two prices r I stable.

These e" markets ill. ;trate the inroads synthetics havt. made in traditional agri-
cultural markets. Competition between agricultural products and synthetics is not

larkets. Agricultural products also are being replaced by syntheticLimxted to t-nese

materials in the : shoes, protective coatings, perfume and flavors,
pharmaceuticals, plastics, and paper.

The technical and economic factors influencing the_j?eplacement of agricultural
products by synthetics, other than price, are not presented in this article. An
evaluation of these factors is being made under a research project now in progress in
the Department

.

Market Adjustments to Meet the Challenge of Synthetii

Two approaches to the problem of imj zl-.e competitive posit:
products relative to synthetics are being actively . i. These are new j
development and deve ] b of new and improved processing techniques.
combination of these techniques is used by agricultural producers . ...
marketing groups, and by private and public agencies.

Hew product development : new or improved ag
developed to meet the specialised demands of consumers and'j
impro^ altera;' f the physical
pad ' to chemical s; is that enhances their p« Ln end-
Several ne1 ' consul pr lucts are stretch c l fabrics,
itmlk, boil-in-the-b; -.tables, aerosol-:

.

beve
.

d pi ... ato flakes, an -.

also beer, made in the develop: ent of Lai use.
are dia :h for impr

plasticisers, emulsif2

These new industrial i the al and
tiona] / •- to plac
competitive position relative ;eutial





s
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Hew processing techniques : Hew processing techniques have t

quality, reduce processing costs, and alter t] leal and cl Leal
;

;s of

agricultural raw materials to better meet the demands of e .

Some recent examples are resin treatment for durable fli . - jsistan
glutaldehyde tanning to improve leather flexibility, wool wurlanizing to atta: hable
woolen fabrics, and ozonolysis of fats and oils to obtain new . . .ive; for ..

plastics and waxes.

Future Impact of Synthetics on Agricultural Markets

The basic agricultural commodities will face limited displacement as primary sources
of food products in the immediate future. However,, many of th se commodities will be
marketed as "engineered," "simulated," "fortified," or "fabricated" food prod
designed for specific market segments. Some examples are diet foods, enriched cereals,
"meatless" meats, and convenience foods.

Agricultural products will have increased competition from synthetics i

markets. The trend in these markets is to use raw materials having relative]
supply and price structures, specialized functional characteristics, and sj : :ific

chemical and physical properties.

In several nonfood markets, further decreases can be expected in agricultvu ':

share of the market. Examples are glycerin and drying oils. The total a

glycerin is increasing while production of natural glycerin is iecJ-inihg.

for natural drying oil for use in paints is declining while production of paj

increasing. For glycerin, the decline of agriculture's mark';: is d

production. For natural drying oils, the decline is due to teehniecj c'v. .

in the paint industry. Similar market changes are expected to occur in . \. 'cod

markets as new processing techniques and new differentiated products are d: rhich

do not require the use of agricultural raw materials.

The effect of synthetics will not be evenly distributed among the various
cultural commodities. For example, natural fibers i .-

. more s scpti '.

i

b - a wheat flour. This is because synthetic fibers may serve - :

needs as natural fibers, whereas no synthetic product has been .-

that functions as a complete food nutrient.

The future impact of synthetics on agriculturj '..
.

great deal on technological developments and char, ring consic
nonfood products. However, the fact that about 75 percent

ketings are for foods appears to limit the effect ci' syn
of agricultural marketings.








